This article presents the case of a cognitively normal patient who is requesting a procedure (amyloid imaging) recently approved for the diagnosis of Alzheimer disease (AD) in patients with cognitive impairment. The predictive value of this test in unaffected people is not clearly established. Knowing the results of the test will have no effect on therapeutic options, although the patient may make lifestyle decisions based on the results. There is potential risk to the patient in terms of insurability, employability, and psychological consequences. Physicians will face this situation with increasing frequency as the AD biomarker field progresses.
Case
Note: This is a hypothetical case.
A 62-year-old insurance agent presents with the complaint that her memory is ''terrible.'' She reports that she can no longer recall the names of her clients, which has led to embarrassing situations on a couple of occasions. The patient's husband accompanies her to the clinic and reports that she has an excellent memory for recent events and remains very active: she runs a successful business, volunteers at the local library, serves on several committees at their church, manages the household finances, planned a recent family vacation, and is an excellent cook. She scores 30/30 on the Mini-Mental State Examination (MMSE), and the results of her neurologic examination are normal. She is able to provide a thorough medical history. After being reassured that her cognition is normal, the patient reports that her mother developed dementia at age 70. She read online about spinal fluid and imaging tests that can detect Alzheimer disease (AD) before symptoms appear and she would like to be tested so she and her husband can plan their retirement.
DISCUSSION
Alzheimer disease (AD) is the most common cause of dementia in older adults; as the population ages, the number of patients who are concerned about AD will increase. The diagnosis of dementia and the determination of whether AD is the likely etiology of dementia is typically based on a careful history to assess intra-individual change in cognition and functional performance, neurologic examination, and if needed, cognitive or neuropsychological testing. More specific diagnostic testing, such as analysis of CSF or positron emission tomography (PET) imaging using amyloid imaging agents, has not been widely used in clinical practice. Online and print media coverage has increased public awareness of this testing, 1 particularly since May 2012, when the US Food and Drug Administration approved florbetapir, an 18F-labeled PET imaging agent that detects amyloid deposition in the brain. Patients and their families will likely request this testing even in cases like this one, in which the patient appears not to have any cognitive impairment. 2 What is the physician's responsibility in this setting? What ethical issues are raised by this patient's request? 1. Does the principle of autonomy mean that the physician is obligated to order amyloid imaging (florbetapir PET scan) or AD-specific CSF studies because the patient requests them, or can the physician decide whether to order these tests? 2. Given the uncertainty around test interpretation in cognitively normal patients, how do the principles of informed consent apply in counseling the patient about the risks, benefits, and interpretation of this testing? 3. Imaging with florbetapir is indicated for the evaluation of patients with cognitive impairment. How does the physician weigh potential risks versus benefits and apply the principles of beneficence and nonmaleficence for a patient who has no evidence of cognitive impairment? Clinicians should first determine whether patients have had a decline in cognitive function. In this case, self-reported concerns are limited to mild wordfinding difficulty. The patient's husband confirms that her thinking remains good compared to her baseline, and her performance on recall of personal autobiographical events, a sensitive indicator of cognitive change, 3 is excellent. The results of her MMSE, although not a sensitive indicator of cognitive change, are reassuringly normal as well. If further testing were needed, other tests of memory, language, and executive function could be performed in the office or by a neuropsychologist. Repeat testing in 6 to 12 months might also be helpful to document whether the patient's cognitive function is stable or declining.
Supporting Patient Autonomy and Providing Information Needed for the Patient to Participate in Decision Making
It is important to understand why patients have concerns about their memory. In this case, the patient is nearing the age when her mother developed dementia, and she may have symptoms of anxiety or depression that merit further investigation or treatment. She requests information about her future risk of developing dementia in order to guide decisions regarding retirement and long-term care. She may simply want more certainty about the future and better insight about when she might experience cognitive decline. To address these issues, the physician should determine whether the testing offers prognostic value for a patient with no apparent cognitive impairment. In patients with cognitive changes, even those with mild cognitive impairment, CSF biomarkers and PET amyloid imaging ligands may play a role in differential diagnosis. 4Y6 In cognitively normal participants, however, the diagnostic and prognostic value of these tests are not established. Patients with biomarker evidence and possibly pathologic changes of AD are more likely to have brain atrophy and lower cognitive test scores and are at higher risk of developing cognitive changes in the future. 7Y10 The only study to date looking at the predictive value of positive florbetapir imaging included 10 cognitively normal participants with a florbetapir scan interpreted as positive for amyloid deposition. This group had slightly more decline than those with a negative scan on two out of seven cognitive tests over an 18-month period. 11 Clearly, the presence of brain amyloid is not benign, but there has not been sufficient longitudinal research to know whether it predicts risk of disease or time to disease onset. The few longitudinal studies published find that the risk of developing cognitive changes in the near future (1.5 to 4.0 years) is around fivefold greater when CSF or amyloid imaging biomarkers (eg, Pittsburgh Compound B or florbetapir) are positive. 7, 11 Perhaps more importantly to the patient in this case, many to most participants (one-third to two-thirds) with positive biomarkers remained cognitively normal throughout the follow-up period. The lifetime risk for developing AD in a 65-year-old woman is about 20% 12 ; what, if any, additional prognostic information a positive CSF or amyloid imaging biomarker study provides in an asymptomatic person remains unknown. The physician could address the patient's concerns by recommending repeat cognitive testing in 3 to 6 months or formal neuropsychological testing to monitor for mild cognitive changes.
The process of informed consent presumes that information is shared in such a way that the patient can understand it to make an informed decision. However, relative risk and statistical significance are concepts that may not easily be understood by patients. For example, 64% of participants who were counseled about the risk of developing AD associated with their APOE status could correctly (ie, with a 5% margin of error) recall their risk 6 weeks later, but almost half of these participants perceived their personal risk for AD as different from the accurately recalled risk. 13 Despite such challenges, physicians must make the best effort possible to explain the implications of the test results and what they might mean for the individual patient.
Balancing Benefit and Harm
Results of florbetapir testing in a cognitively normal patient could have both beneficial and harmful effects, so the principles of beneficence and nonmaleficence apply. Although a negative test might be reassuring, it does not preclude development of AD in the future. Furthermore, because no medications have been shown to prevent the onset of AD, a positive test would not change treatment. Arguably, a patient with a positive test could be more strongly encouraged to undertake measures such as prevention or control of cerebrovascular risk factors (eg, blood pressure and lipid control) and to make other potentially beneficial changes in lifestyle (eg, diet, exercise, intellectual and social engagement) that are thought to play a significant role in the development of dementia, but these risk-reduction strategies are appropriate for all patients. Even in people with cognitive impairment, from mild impairment to frank dementia, test results often do not change treatment, although they do provide more diagnostic certainty (eg, AD dementia versus a frontotemporal dementia) and can offer prognostic information.
Physicians are obligated to minimize harm, which includes anticipating and mitigating the potential for negative psychological effects of learning that one is more likely to develop a progressive and potentially fatal disease. Dementia diagnosis disclosure has not received significant research attention, but in a controlled study, Carpenter and colleagues 14 found little evidence of catastrophic reaction even in patients with mild dementia, and some evidence of relief that an explanation for symptoms was provided. However, the situation in this case study may be more similar to disclosure of susceptibility or deterministic genetic test results in asymptomatic patients. When paired with genetic counseling, two studies found no negative psychological reactions after deterministic disclosure 15 and no difference in test-specific distress between patients receiving susceptibility (APOE*E4-positive) versus deterministic (PSEN1) results. 16 Studies in people tested for dominantly inherited forms of dementia including AD and Huntington disease suggest that, with appropriate screening and counseling, disclosure of test results may produce anxiety and depression in some participants, but these reactions are not severe. 17Y19 Health care reform in the United States regarding ''preexisting conditions'' may negate the threat a positive test might hold toward future insurability for long-term care and health insurance. Ramifications for employability could be moot if retirement is imminent. Were the patient to receive results positive for brain amyloid, the physician could consider referring the patient for subsequent counseling and follow-up.
CONCLUSION
While the patient might argue that results of this testing could provide information useful in making decisions about her future, the principle of autonomy does not give the patient the right to demand a test, particularly one that is not approved for that indication (predicting risk of dementia in cognitively normal patients) and has no known diagnostic or prognostic value given the patient's current condition. However, the physician does have an obligation to address the patient's concerns and can do so by offering appropriate evaluation and follow-up (ie, repeat cognitive testing and neuropsychological evaluation) and reassuring her that the observed changes are not suggestive of the beginnings of a dementia. Some patients may not be reassured and may continue to request testing; the physician must then weigh the potential benefit of testing (eg, relief or reduced anxiety if the result is negative; planning for longterm care, estate planning, or other lifestyle changes if the result is positive) versus potential harms of a positive test (eg, emotional harm of patients concluding they will certainly develop AD). If a physician decided to agree with testing in this setting, counseling before and after testing (similar to that done for patients with genetic forms of dementia) should be strongly considered.
NOTE
New guidelines by the Amyloid Imaging Taskforce of the Alzheimer's Association and the Society of Nuclear Medicine and Molecular Imaging have recently been published recommending that amyloid imaging is inappropriate in asymptomatic individuals (www.alz.org/research/downloads/appropriate_ use_criteria_for_amyloid_pet_alz_and_dem_january_2013.pdf ).
